Topic: Probability

Topic/Skill Definition/Tips Example
Probability The likelihood/chance of something é
happening. @ 457
Impossible  Unlikely Even Chance Likely  Certain
Is expressed as a number between 0 0 A A t
(impossible) and 1 (certain). o )))JJ
1-in-6 Chance 4-in-5 Chance
Can be expressed as a fraction, decimal,
percentage or in words (likely, unlikely, even
chance etc.)
Probability P(A) refers to the probability that event A will | P(Red Queen) refers to the probability of
Notation occur. picking a Red Queen from a pack of cards.
Theoretical Number of Favourable Outcomes Probability of rolling a 4 on a fair 6-sided
Probability Total Number of Possible Outcomes | die = %,
Relative Number of Successful Trials A coin is flipped 50 times and lands on
Frequency Total Number of Trials Tails 29 times.
The relative frequency of getting Tails = %‘
Expected To find the number of expected outcomes, The probability that a football team wins is
Outcomes multiply the probability by the number of 0.2 How many games would you expect
trials. them to win out of 40?
0.2 X 40 = 8 games
Exhaustive Outcomes are exhaustive if they cover the When rolling a six-sided die, the outcomes
entire range of possible outcomes. 1, 2, 3, 4, 5 and 6 are exhaustive, because
they cover all the possible outcomes.
The probabilities of an exhaustive set of
outcomes adds up to 1.
Mutually Events are mutually exclusive if they cannot Examples of mutually exclusive events:
Exclusive happen at the same time.
- Turning left and right
The probabilities of an exhaustive set of - Heads and Tails on a coin
mutually exclusive events adds up to 1.
Examples of non mutually exclusive
events:
- King and Hearts from a deck of cards,
because you can pick the King of Hearts
Frequency Tree | A diagram showing how information is

categorised into various categories.

The numbers at the ends of branches tells us
how often something happened (frequency).

The lines connected the numbers are called
branches.




Sample Space

The set of all possible outcomes of an
experiment.
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Sample A sample is a small selection of items from a A sample could be selecting 10 students
population. from a year group at school.
A sample is biased if individuals or groups from
the population are not represented in the
sample.
Sample Size The larger a sample size, the closer those A sample size of 100 gives a more reliable
probabilities will be to the true probability. result than a sample size of 10.
Combination A collection of things, where the order does How many combinations of two

not matter.

ingredients can you make with apple,
banana and cherry?

Apple, Banana
Apple, Cherry

Banana, Cherry

3 combinations

Permutation

A collection of things, where the order does
matter.

You want to visit the homes of three
friends, Alex (A), Betty (B) and Chandra (C)
but haven’t decided the order. What
choices do you have?

ABC
ACB
BAC
BCA
CAB
CBA

Permutations
with Repetition

When something has n different types, there
are n choices each time.

Choosing r of something that has n different
types, the permutations are:

nXnxX..(rtimes)=n"

How many permutations are there for a
three-number combination lock?

10 numbers to choose from {1, 2, ....10}
and we choose 3 of them 2>

10 x 10 x 10 = 103 = 1000
permutations.

Permutations
without
Repetition

We have to reduce the number of available
choices each time.

One you have chosen something, you cannot
choose it again.

How many ways can you order 4
numbered balls?

4x3x2x1=24




Factorial

III

The factorial symbol V" means to multiply a
series of descending integers to 1.

Note: 0! =1

4! =4x3x2x1=24

Product Rule for
Counting

If there are x ways of doing something and y
ways of doing something else, then there are
xy ways of performing both.

To choose one of {4, B, C} and one of
{X, Y} means to choose one of
{AX,AY,BX,BY,CX,CY}

The rule says that thereare3 X2 =6
choices.

Tree Diagrams

Tree diagrams show all the possible outcomes
of an event and calculate their probabilities.

All branches must add up to 1 when adding
downwards.

This is because the probability of something
not happening is 1 minus the probability that
it does happen.

Multiply going across a tree diagram.

Add going down a tree diagram.

Eag A

."-.-‘|5 =
- Ll:-.|
1 ‘.

— . |'|"-|"-_ -
= .

2 £ Thlack

- S

- 3 —red
. J,

2,
_:: ™ blacle

Independent The outcome of a previous event does not An example of independent events could
Events influence/affect the outcome of a second be replacing a counter in a bag after
event. picking it.
Dependent The outcome of a previous event does An example of dependent events could be
Events influence/affect the outcome of a second not replacing a counter in a bag after
event. picking it.
‘Without replacement’
Probability P(A) refers to the probability that event A will | P(Red Queen) refers to the probability of
Notation occur. picking a Red Queen from a pack of cards.

P(A’) refers to the probability that event A will
not occur.

P(A U B) refers to the probability that event A

or B or both will occur.

P(A N B) refers to the probability that both
events A and B will occur.

P(Blue’) refers to the probability that you
do not pick Blue.

P(Blonde U Right Handed) refers to the
probability that you pick someone who is
Blonde or Right Handed or both.

P(Blonde N Right Handed) refers to the
probability that you pick someone who is
both Blonde and Right Handed.




Venn Diagrams

A Venn Diagram shows the relationship
between a group of different things and how

they overlap.

You may be asked to shade Venn Diagrams as
shown below and to the right.
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Venn Diagram

€ means ‘element of a set’ (a value in the set)

Set A is the even numbers less than 10.

Notation { } means the collection of values in the set. A={2,4,6, 8}
& means the ‘universal set’ (all the values to
consider in the question) Set B is the prime numbers less than 10.
B={2,3,5,7}
A’ means ‘not in set A’ (called complement)
A U B means ‘A or B or both’ (called Union) AUB={2,3,4,5,6,7, 8}
A N B means ‘A and B (called Intersection) ANB={2}
AND rule for When two events, A and B, are independent: What is the probability of rolling a 4 and
Probability flipping a Tails?
P(Aand B) = P(A) X P(B)
P(4 and Tails) = P(4) X P(Tails)
1 1 1
=X =—-=—
6 2 12
OR rule for When two events, A and B, are mutually What is the probability of rolling a 2 or
Probability exclusive: rolling a 5?
P(AorB) =P(A)+ P(B) P(20r5) =P(2) + P(5)
1 1 2 1
~6'6-6_3
Conditional The probability of an event A happening, given 1st Bead 2 Bead
Probability that event B has already happened. 3
% _ Red
With conditional probability, check if the
numbers on the second branches of a tree 4
diagram changes. For example, if you have 4 9 e 5 Green
red beads in a bag of 9 beads and pick a red 8
bead on the first pick, then there will be 3 red 5 % Red
beads left out of 8 beads on the second pick. ] Green
4
3 Green




Where else is the Probability topic used:

Data handling Ratio and proportion

Links to other subjects:

Sciences




